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ELECYRON I,:NERGY SPECTI_UM AND HA(INETIC [NTERACTTONS

IN HI(IH--T I;[JPI,;HCOND[Jc'roRB
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The c.haraci.or ()f m;lgnetic: int;era(;LJtm-_; in [,a-Sr--Cu--O and

Y.-Ba--Cu O sysl;om:_ is of primary importance for analysis of hlgh-T e

..... i ,' t.he.,. (:ompotlrld.'_. Neubr()n dJ.ffraction.,up(.t (.ond l(..I,_tV M,y .i n ","
exper J men I,s sh()we(] l,bo anl; i f(:;rrc,m,'xp.ne t, i (: ground stale for

"1{,_0 r,n(1 Yl|a (:_1 0 w:ti, t, the strongest
llOTl[_tlOeri'Olll]u(;I, illl r I.'1. 2 .i 2 '.-i ,s

ant, i f(;r'romagnet.i(: .'_tll)lT:l"Ox(:ll_'tllgO. be i llg J I'1 l,[lf; t_l) plane [ 1,2 ].
Non,.ilapercon(luc:t_in_. " I-_. If" ny.,;l.em],zls even l,wo Neel temperatures
T rxnd I' .Th(; l'ii':;l,<)l,(;(.<)t'i'(.':;i,(nl(]:;I,()l,bt;ortler:[ng of Cu atoms

1"11 b/

in til(; CuO t) l;),n(;'.;, T ro['l(_l:l,:_ the allt;if(;rc(,m;x_,,nel, ie ordering of
2. l',l 2

mat;tl(;t.i(: m,)m(:_li,-'_ii_ (:ld) ¢:h:tiilr_ r'(;I;tti.voly to t,h,:moments in the

pJ;J.ne'; T nn(! T _l,_i,olt(l .,;I.r()llt_ly _)il l,ho ()xyp;en (:on tent [3]

,., 0 K and TNa=10 K for(T 4!,11 K f,)t ." i ,'_r_(1 T _'_(l1<, bt]l. 'l..... "l
II ( rl:_ 14 I

x--().::;!:;) _
We l,,t';(;I.-", ! i._)_J(:."_(:rili(;nl,-_l:,;netit:inl.oracLions in high-T

*._up(;r'c(>i)d,'(:i,,:":I_:_'.',;_i'>ell l,b(;I,MTO l),'-tt_d.,_l.rii(:t.urec,.-ilc,ulations.

[,:X(;htllilr(: i_l.('t,_,.:l,i(H| l,(-]'_lOlOl,(hl"; _'_lll |)e; d,;fined from the effective

Ilei_:;(;iil)(,_; l+.,t[:,! !l,,r_irJrz-

ii - 112 _._ ,,;_; (i)

Wheii I1,,' w:;t/U.<-I.i<: m()melll,.q +tt'o n()l; t,o() ]arEe, aM (.'el)per
ril, llHle:t.l¢: moin<.,i)l,.'i in .,_l,pc-.rconduc:bint( oxJ.tle.q, J. parameters can be

1..1

do filled i,hroul(ll I,hr: rion-J.ot;til i,;,/r, not, i_(: .,4u.,it:epl.ibill6y
[(.._1;I t .I.(;(1 rill()f .';t) i.n .... ''(' lul;ion I?Of l,b(; (:;ryst;a] 14 .5]:
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- ]'_ the nondiagon,-ll Green func:Li.on whh:h can be oalculat, ed

l,}lroul,'h bill: enor/_,y '-_peetrum li: (_) and v'.t(_) o£ the

[.MTO..hamil.ton:i<.ui. ]i in :l:ormvv]ae (2) i.n blberal;omto exchange

p_xu,'lmeLors of _lt,ol, i.. j}iir; I,_l I;|i_; '-_]l&rp dependence of nondiagonal
_reen func:-uion ¢;_,_ (l':) on u,,; I!; I.t_e i.tegrat (3) st_ould be

oal¢:ulate(l as cont,()u.t, inl;c;gra / _ill ¢:()mpjox plane.

The results of non].()c,a] ma_;nel.i.c.> susceptibilitF calculations

and the value.,_ of c.'xuhnnp.e Jnl,et'acL:ion parameters for La CuO and
Y}.|;12(;ll._()7 syBI;{.'lli.'; el.l'e I{J.verl ill 1;,1'10 'J'a.blo.

'.it;ton/4,¢ittl.';ol, rotLy of o×t:harlge illl;er';l.c:tir)ns in the ab plane

and al(mg l,he c ;i×i_,; in I,;x Cu() i.,_olivi(n,sly seen The value of
;4 4

Nee] te.'ml)eral;i]r_._ found ; r _ ,,.
ILvc( ....well. with l,he experimental data

avaJ.]alill;, lii I.il(; 7I]a Cu O .,y.:tl, .in i,he.r'e is strongi • i tr-%
2 .=j "7

anti.forromaf;noti_: (:u-O Cu iJiteract;ion :J.rlthe CuO z p]ane, which

re.u_[t,s Jn anl, iF_;rr_,,laal,(..l:i._;gr'ol]tid sl.ate of YHa Cu 0
2 9 6"

Sllpl)r!-._cl;li.&liae ()r (;Ul-O4 (71.17 I,ypl; :i.s alil;i.:[e.rremagnebie also in

litJcord&lcic)e w } I,!li' t,l_c cxl[.._ illit, ri t,. IJ.q ililt, the ;i:i.mplest le_ill field
;iPi.it'oximatJon = :,l,JlzS(B! I) _lhert:; z. i.,.i I;ho ilumber of theN

noart-.,.,it Inal.,>liol,i{: ilei_blioul_.<-i, it, i.<_ Do.';.'sJllle to estimate Noel

l,(;mp(;ratut-o v,'.il.u¢;.,:i. Ttley nr'e T = 2#;b-314 K T = 6]. K agree
bJ I i N2

well with the. exp_'_-imenl,;il, d;_l,,-l, l,;,ry, o £or'romaHnotie momonb
oxCh_ll/(o j_fi Cil 1 .-O4-- Cil ! i:h;_ in,.i ( wlli.¢:h fo] [ow._l f.[_oili NMR

exI)Oi" liil+)ll I;s [{J t ,.%1._o ) _Ioo;: not Jli[l_uonL>e _ri l.i ferromaglletie
ordt:rjng, cis Wtlt)ll <; I. ¢ll l I,fl,=; (:tl_illie.'i ar'e broken.

]11 tl'lo tlJ__irlo:i () t.... ]-- ,]-7::-;"-'_Y.'._l,{._m tll_',..r.'o are quite .'i'l-.rOllg

alil. ifet'romagnel, il._ (?u () ail<l O-O inl.er_iel;.i.()n which appear due to
he] (,,i iil ox ll_,r.,n ;;lll)t);iliiJ.q. 'l'tie,.;_, r'(._..%lJI l;s ;it(; .in 1 [lif; with the

mgi/{ii,!l.i_: in(ida;1. ()p (l×il:,;ii tl_)lo.,i i);liriiil, ill liilIh-T supercondtlol, ors
f" l" f i_, ,->ut,I,(..,I,_H in 17 I.

Wf; tiav[_ I)el'l'(ll'lti(!(| ;llqO (% lillili|)t;l- (if" I,MT() spin-po]arised

o;llciJl;itlolln [(>r" (llill, l Cu () nnd (l_llla Cu O both .for ferromagnetic
: I ( _' 2 3 "2

and ,'lzil, if(;rrc)r,;l/fri_.l,i¢. _)r(l_;t-ii_/;. of mat{n¢;tl_; momellts, leer

ant.ifecr<,m,-llfn_l.](? nl.ell;e l,h,+, _:ri(,r'l:;y gap ef '_),(_4 ev is formed at

l.he Fermi ].ovel. >']pin .';plll,l,ili#; _.F (id l_--.qt;iLe.,ietlual's to 5 ev, and

lmTigriel, il: mem,.,nl. (,J" (_ll ;il.om.,; i.'; {; ,5 ']'he estimati.on of stability- I_n "

paramel,or.,: Jill le.;_,l:_ I,o l.tu; I:o_l_ lll._;lon (,r more stable

anLi fot'i_enlagn_._l.l_: ()r'dot-.lnp: l,ho d i ffl;r'erl(:e of Jo parameters is

230 K (O) and lftll t( ({) ) 'l'tlo wlll.iC, lit' .'.i-I" inl/egral In• "2 "

alitJferrl)ma_rlol, i.l: lih;l[;f., f)[ (iitl|,-i (7i.i () alilit_.gics to lle about _0 }(,
2 3

aild cori'espond to ."il,;_JI ¢;ilat,g_;_'__,f 'I' w|ion (]d atoms enter the

cry s I,;i l /a l,t l ¢,',::.
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'1"_11)i¢.'. l,:xc:hant{c. _

7. 4

inl,f._r&.l(_.l,|(m ptit'<-lm¢:l,P.r:i for Y}|_l Cu 0
2 3 7

(r_)t, n=l/2 _lnd I ..:0,(17 Ry, [ :0,11 Ry)
_2tl 0

pa i r

Yl.blCu 0
2 3 "7

(;u 2 - 02--Cu 2

Cu2-03 CI]2

(_|1 I| i ( ) 4 " C i ] 2

Cul. Ol -Cul

Cu2- 02

02- 02
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2' -I

Cu ()1 (;ll
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(1 0 O)
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(()l o)

(I),5 0 O)

(0,5 0.5 O)

(I 0 (})
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( mT(v )
,J.l< r,>

50,8

i 42,8

'[ 2,5

[12,3

35,5

'[ 3, !)

i ()145

J_J (K)

-157
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225
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